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DETAILED ACTION 
Remark 

• This Office Action is in response to applicant's amendment filed on January 5, 2007, which has 
been entered into the file. 

• By this amendment, the applicant has amended claim 1 and has newly added claims 27-30. 

• Claims 2-5, 8-9 and 13-26 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected elected species, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on April 26, 2006. 

• Claims 1, 6-7, 10-12 and 27-30 remain pending in this application. 

Claim Objections 

1. Claim 30 is objected to because of the following informalities: 

(1). The phrase "the second wider band" recited in the newly added claim 30 is confusing since it 
is not clear what is considered to be the second wider band. For the examination purpose, it is being 
interpreted as the "range of 3-12 microns". Clarification is required. 

Appropriate correction is required. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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3. Claims 1, 6-7, 10-12 and newly added claims 27-28 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over the patent publication by Gasser et al (CH 000680534A5) in view of the 
patent issued to Payne (PN. 6,958,818). 

Gasser et al teaches a Fabry-Perot sensor that is comprised of a first and second mirrors serve as 
the first and second reflectors (9 and 12) held in substantially parallel alignment and separated by a 
hollow space (6) serves as the air gap. Gasser et al teaches that the mirror (9) is attached to the silicon 
membrane that may be deflected and which implicitly made the hollow space a variable air gap. Gasser 
et al further teaches that the reflectors or the mirrors are made of metal wherein on the surface of each of 
the mirrors a silicon nitride coating (13 and 14) is formed to prevent corrosion, (please see the abstract). 
Silicon nitride layer is dielectric layer. It is implicitly true that the cavity created by the separation of the 
two parallel mirrors or reflectors in a Fabry Perot device, is a resonance cavity such that the when the 
optical thickness of the cavity equals a multiple of half of a wavelength, incident light having this 
wavelength will be selected to be transmitted. Payne in the same field of endeavor teaches explicitly the 
operation of the Fabry Perot filter wherein when the cavity length is an integral multiple of a half 
wavelength of the selected wavelength (such as A2), the Fabry Perot filter transmits light of the selected 
wavelength and reflects light of all other wavelengths, (please see Figure 2 and column 3, lines 48 to 55). 
Payne further teaches that the Fabry Perot filter can be tuned by varying the length of the cavity so that 
the wavelength is transmitted can be tuned within a second wider band, (please see Figure 4). For this 
matters, the actual cavity of the Fabry Perot sensor of Gasser et al should be defined between the two 
mirrors (9 and 12) such that the effective cavity includes the first and second silicon nitride coatings 
layers (13 and 14) and the air hollow space (6). This suggests the effective refractive index of this 
effective cavity contributed from both the air space and silicon nitride layers, should be greater than one, 
since silicon nitride has refractive index greater than one. Payne teaches that the optical thickness or the 
cavity length should be equal to half of the selected wavelength this suggests the effective cavity 
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including the air space and the silicon nitride coatings should equal to half of the wavelength and this 
means the optical path length has to be less than quarter wavelength. One skilled in the art can further 
modify it to have optical thickness of the silicon nitride to be less than quarter of the shortest wavelength 
of the second wider band for the benefit of making the air space the majority part of the effective cavity 
for the making the effective cavity has the desired structure and effective refractive index to achieve the 
desired transmittance. 

Claim 1 has been amended to include the phrase "said filter has associated transmission 
spectrum which shifts to shorter wavelengths as the angle of incidence (6) of light impinging on the filter 
increases from normal incidence, said portioned cavity arranged such that the magnitude of said shift for 
a given 0 is less than it would be for a filter having a cavity consisting solely of an air gap". One skilled 
in the art would understand that the transmission spectrum associated with the filter is based on the 
interference properties of the incident light and the spectrum is incident angle dependent. One skilled in 
the art would understand that the by the interference condition, the maximum for the transmission of the 
light is determined the equation: 

D* cos(9 t ) = 2* m* (Ao)/(4*n f ), ( Eq.l)— (wherein D is the thickness of the medium or layer, 0 t 
is the refracting angle of the light in the medium or layer, n f is the refractive index of the medium or layer, 
m is the interference order, and X 0 is the wavelength of incident light that will be maximally transmitted). 
By the SnelPs Law, the refracting angle is related to the incident angle 0i as the following: 

n 1 *Sin(9 I ) = n f *Sin(e t ). (Eq. 2) 

This means if the incident angle is increased, the cosine of the angle (9 t ) will be decreasing and 
the wavelength of the incident light that would be maximally transmitted will be shifted to shorter 
wavelength value. Furthermore, by differentiating the (Eq.l) above, and keeping the angle constant, (for 
a giving angle of incident), we get: (dA7dn f ) = (A/n f ), this means the wavelength shift will be smaller for 
larger value of (n f ). Since the effective refractive index of the cavity is greater for having both dielectric 
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layer and the air gap, than solely having the air gap, this means that the wavelength shift resonance cavity 
taught by Gasser et al will be smaller than the resonance gap having just the air gap. 

With regard to claims 6 and 7, Gasser et al teaches that the dielectric layers (13 and 14) are of the 
same silicon nitride material. Although it does not teach explicitly that the thickness of these layers are 
the same, such modification would have been obvious to one skilled in the art for the benefit of making 
their contribution to the effective cavity be symmetrical on both side of the effective cavity. 

Claims 10 and 1 1 have been addressed in paragraphs above. 

With regard to claim 12, Payne teaches that electrical means is used to bias or deflect the reflector 
to vary the cavity length and therefore tune the filter, (please see column 8, lines 35-36). 

With regard to the newly added claims 27 and 28, these references do not teach explicitly that the 
bandpass wavelength range is within either 3-12 microns or 8-12 microns. However it has been held that 
a recitation with respect to the manner in which a claimed apparatus is intended to be employed does not 
differentiate the claimed apparatus from a prior art apparatus satisfying the claimed structural limitations. 
Ex parte Madham, 2 USPQ2d 1647 (1987). 

Allowable Subject Matter 

4. Claim 29 is objected to as being dependent upon a rejected base claim, but would be allowable if 
rewritten in independent form including all of the limitations of the base claim and any intervening 
claims. 

5. Claim 30 would be allowable if rewritten or amended to overcome the objection, set forth in this 
Office action. 

6. The following is a statement of reasons for the indication of allowable subject matter: Of the 
prior art references considered, none has disclosed a tunable optical filter for transmitting a band of 
wavelength centered about a bandpass wavelength that is tuned within a range second wider band of 3-12 
microns, wherein the filter is comprised of a first and second reflectors held in the manner explicitly 
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stated in the claims, a partitioned cavity including a first dielectric layer on the first reflector, a variable 
air gap and a second dielectric layer on the second reflector, said the partitioned cavity having an 
effective optical thickness substantially equal to an integral multiple of one half of the bandpass 
wavelength and having an effective refractive index greater than two and said first and second dielectric 
layers each having an optical thickness less than one fourth of the shortest wavelength within the second 
wider band. 

Response to Arguments 

7. Applicant's arguments filed on January 5, 2007 have been fully considered but they are not 
persuasive. The newly amended and newly added claims have been fully considered and they are rejected 
or objected for the reasons stated above. 

In response to applicant's arguments which state that layer thickness for the dielectric layers of 
cited Gasser et al is too smaller for providing the wavelength shifts of the transmission spectrum with 
respect to the variation of the incident angle, the examiner respectfully disagrees for the reasons stated 
below. As stated above the interference properties for determining the transmission spectrum is stated as 
follows: D* cos(9 t ) = 2* m* (A, 0 )/(4*n f ), (wherein D is the thickness of the medium or layer, 0 t is the 
refracting angle of the light in the medium or layer, iv is the refractive index of the medium or layer, m is 
the interference order, and Xo is the wavelength of incident light that will be maximally transmitted), By 
the SnelPs Law, the refracting angle is related to the incident angle 0i as the following: 
nj *Sin(0i) = n f *Sin(9 t ). From these equations one can easily find the relationship between the incident 
angle and the shifting of the wavelength in the transmission spectrum. It is explicitly clear that the 
relationship is not dependent on the thickness of the dielectric layer but is an inherent property of 
resonance cavity, (despites what the cavity is composed of). In this matters, the wavelength shift of the 
transmission spectrum with respect to the increasing of the incident angle is inherently met by the 
resonance cavity structure of Gasser. Further, by including the dielectric silicon nitride layer in the 
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resonance cavity, the effective index of the cavity is increased, (noted the wavelength intended is between 
500 nm to 700 nm, column 1, lines 25-35), this means the effective refractive index can be increased from 
1 (of air gap) to 1.32, which requires the wavelength shift for a given angle be smaller for the resonance 
cavity than single air gap cavity. 

8. In response to applicant's arguments concerning the combination of cited Grasser reference and 
the Payne reference, the applicant is respectfully invited to read the reason for rejection one more time. 
The cited Payne reference is provided to demonstrate the resonance gap is having an optical thickness of 
multiple of half wavelength. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
date of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Audrey Y. Chang whose telephone number is 571-272-2309. The examiner can normally 
be reached on Monday-Friday (8:00-4:30), alternative Mondays off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Stephone B. Allen can be reached on 571-272-2434. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistancefom a USPTO Customer 
Service Representative or access to the automated information system, cal)/800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 

Audrey Y. Chang, Ph.D. 
Primary Exam\ 
Ari Unit 2872 

A. Chang, Ph.D. 



